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Cst ep- and - repeat system)3£ftTf§fil££:^(scanning 
projection)&5$m^*£ • j§ T ffi ^ 9 ft 7C # fg S & jE 

65 H ^ ( ove r 1 ay ) & ^ # — ffl RT ^ ^ 65 fa E ( t o 1 e r ance ) 
ft » & 5g j£ IK IS: ff- • 

tegkmrnnmytmrnm • ^it an ^ «b « i$ » *f & 

(fine resolution) I&I ft 65 ft fit (alignment 
accuracy) • lff#KH 1 H ' 3£ M It tf ^ 3* ft tit 4 1 H ft & 
*P^ij& 10(dual alignment sy s t em ) 65 M W- 7K E HI ° If ?P 
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E*£ft(intrafield)ffi«^fifc ' 7!; ^ *g J 3 /? 5a 
^Mi^fa (exposure f i e 1 d ) 4 1 'l> i£ Tfn m ' I&I 5fe 

lEiSra(interficld)ffi«^fiE ' 7^ ^ *B fit S$ H Bi 

w 4» ^ sk m m ' m^mtfimm^m • 
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HE ^ F*3 #J 2p ^ ( t r an s 1 a t i on ) |£ M 

M ^ m&l ¥J> M ( expan s i on ) m M 

ffi ^ F*J ^ ( Magn i f i c a t i on ) 1£ M 

IiS^I^^ fi£ $f (rotation)!*^ 

IE *£ ft fi&! « IB 3g 
^*^F*3*fHiH£6?J3§iM( residual ) > 
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m M m H ^ r& fi?j IF. H rT # SO $3 J$ M % F*3 ( i n t r a- 
field)|^lS^ra(inter-field)pg^ • ± Sfc At IB " BE < - 

field)" ji m & hi ± w — m m m m m # * ^ i$ m & 

(exposure field) » ffff #T If "M^ ft ?g M Wk M "( i n t r a f i e 1 d 
overlay e r r o r ) ^ fg # yt M M ti ( 1 ight source filter 
lens) m % m (mask) m ffi & ± 2- * £f *P (mismatch) G«J P«1 
H ° Slfch » M^l^^^i^^^JU^tl^J^7rjMi^(sampled 
exposure f i e 1 d ) * >l> Hi ^ JgC #0 SB fi ° > flfST'lE 

^^^^^^"(interfield overlay error)^f|^^^ 

#s a n ra #r ^ ^ £ * *g «j pa s ' sjttiE«wjSM&MJi 

M — f@^#^7TjMi^ 22 fe«Jfft^^^[7] (displacement 
error > ^ </3fc^7F) ' ^ 4« xl * x2 ^ yl^:y2^ 
£W|5g£$!lS;£#ifc * ft * litf & ffi ffl * /J^ N i$ *g J£ « 3t 

tttains^ • mmmm 2(b)H . n mi^mgusj?!^ 

(response va r i ab 1 e s ) rT 1^ ^ 7\k $0 T : 
jc/ - x2 



d x+ x = 



d y + Y = 
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yl-y2 
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x mmmmmmm * m d y+Y ^^ie^^im y ii^m 
us ia & m m m y is 



^ M «J *§ fD 



B3 U X+X 
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mm^nm • # d y+Y =o b# > ^ ^ st «e *a im m » WM^m^fi 

;*: ft HI Jfc IE 4» * ' HJtt y ^^^III^Mlf • M# 
d x+x =0, d y+Y =0 Bf » ^^Mtt^^tS7fc^#^^W^^I^^ 
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HIH 35 ±TE«|ig 



31(field) > ^^^Wffi®^(X f Y) > ^l^L ADD 35 £cf?/L> 

(interfield sampl ing) ° 31 J^KSUftM^ifi 

33(overlay) » ^ffifHJfi(x, y) > ^J^t^M^ 31 ^ cf 3 '0 

m^jn&i ' ir 3t is 31 mmmm$& 31 ^auss > gpft 

HEi^cl^l ( interf i eld sampling) 0 

&n VLSI E^^RTf^tf El TBRvf- (feature 

size)^j|i/jN > S^I^^KJ0^^f#^^^^f| 

> mm s C hmidt[i3]^#f^ » 3t$cfi 

(system) « fsf *£«( stepper ) * zft W & 

M^m& (reticle accuracy) * U % &3 l£ M ( 1 i new i d t h 
var iat ion) JUS: bh IB ffi ft (wafer distortion) • 
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'MltJ(vibration) 

( temperature) 




fj ( a 1 i gnmen t error) 
Siffifidens distortion)({Mf^^7fe*fif 

MrfffH) 

bb HI 6*J3*5 a" (wafer clamping) 
ahM^kW 0*7 a^li (wafer table errors) 


mmmmm 


M ^ ® F*3 Jfl ffi (reticle in-plane 
distortion) 

HI ^SfcB ^Jl^rM (pat t ern placement error) 
ytW-ymTm^j t>t v=k (reticle clamping) 




hihcr^ * mm> * 




z FSJg/ftJ^( flatness/curvature) 

11 ^^Uj/ttlfr (pat tern movemen t / s 1 i p ) 



w a {@ # » as s> ' itt — mm ^ z Ff^(T x , t y ) * figf9(R Xl 
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R Y ) * RM>mBM(E x , E y )^J^ttl^M^ffi^( 1 inear sum of 



dr=T x -R x Y+E x X 

dy=Ty- RyX+Ey Y 
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Perlof f M^^fJ-tSJJSM^lfc (stage mot ion)6*J 

° 

TfD Hasan # [ 6 ] Hf S IB ~M 14 ( regi s t ra t i on data) 
&t£#^§&ff © ffid IE #1 1^ fcf S# * ft # IE » 3fcfe» 
x m y J^^JSJ^#5l(stage-stepping)^fff^ ° McMillen 
H Ryden[8] I(J iJP A # it fa fi ^ ^ $C (step-and- repeat 
system)^jSm » ft Hasan #[6]lftfJI^ ' ® H £B — fg 
f& IE $c {5 6 I£ M H ^ ( IFPD, image field placement 
deviation-) - IFPD «| 5$ # St 81 IE *fc ft $J ^ ^ ' fll^OzPSKT,, 



( R x , R v ) 



^#(t 1? t 2 ) * S£*(M X , M y )& 3 



^Um&(E) > ^ 2r H 5£ $P T = 

d x =T x +M x x-R x y+t ,x 2 +t 2 xy-E(x 3 +xy 2 ) 
d y =T y +R y x+ M y y+t ,xy+t 2 y 2 -E(yx 2 +y 3 ) 



(5) 
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itt^ ' Peski [ i \]mm ttj — fs^f't > m&gkmmmwi 

(wafer stepper) #7 ^ Wj mi HI £f M ( wa f e r - 1 o - r e t i c 1 e ) 

mmmtj • m^mm^mmmnmm • Peski £r*g«i$ 
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d K =S x [int(C/5)-l .5][0. 45 ]+M[C- 5 { i n t ( C/ 5 ) } -2] [ 0 . 09] 
+[sina][R-5{int(R/5)}-2][0. 09]+[ s i nb[ R-9 . 5][0. 09] 
(7) 

d y =S y [in t (R/5) - 1 . 5][0. 45]+M[R-5{in t (R/5)} -2][0. 09] 
+[s ina ][C- S{ in t (C/5) }-2][0. 09] 
(8) 

S x : X £lJj^H^ 
S y : Y £fJj^S# 
C : 0-19 m 
R : 0 - 1 9 ?IJ 

a : Hi 2j (d i e S 
b : ^^iJ(array)IE5^^^ 
int : *t^f« 



5 *■ 



ffij Arnqld[3]®^*fci££f*£*SIittISCHJI:Hli$J§ 85 



x $fi y iffllft^fT^^E&T ° Arnold ^ 
(grid error lens errorm&x-y^fRjffo 

Brink ^ [4}^mmtt,-mmmm^ • ^^bu^h 



^M.teK>£i!§ »fi (CNS)A-l (210 x 297 '^S ) 
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g'JM^ft ( int raf i e 1 d ) fa i£ i$ ( i nterf i e 1 d ) St? » ffl ' 
Brink H ift ^ i$ F*3 fH5£ 7^ II if MacMi 1 1 en |S| Ryden[8] 

w s an ± 5 ^lummm^mmwin • ^^^m^^ot 



dy=\y+M y X- R y Y - T ^ - T ^ ^ ^ ^ 

+D 5y y(x 2 +y 2 ) 2 +r y 



(9) 



(10) 
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l XX ' 
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xy 
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xy i 
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yx 


















■ Y«|^|Slfi?J« 






D 3y 


: 3 




D 5 x, 


D 5y 


•• 5 ^ffifiHM 





Brink ^^M^^tl^I'J^^^TS Perloff[10]#r 



T X +E X X- R x Y+B x Y 2 +r x 

(iy= Ty+Ey Y - RyX+ByX 2 + V y 
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Eft ' Lin ffl Wu[7]#S!l}|§ x Ijfam y -J5fa&3l&t$.ft 



d x+x =T x -R x Y+M x X+B x Y 2 +T x -R x +M x x- T xx x 2 

-T yx xy+W x y 2 +D 3x x(x 2 +y 2 )+D 5x x(x 2 +y 2 ) 2 

+D 7x x(x 2 +y 2 ) 3 +r x 
d y+Y =T Y +R y X+M y y+B y X 2 +T y +R y x+M y y - T xy xy 

-T yy y 2 +W y x 2 +D 3y y(x 2 +y 2 )+D 5y y(x 2 +y 2 ) 2 

+D 7y y(x 2 +y 2 ) 3 +r y 



(13) 



(14) 



n 

u 
n 

St 
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Bx * B y m^mu^m^mm • 



— lib 



81 5* 
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Perl off ( 1978) 








MacM i 1 1 en ~Bl Ryden 


_gg -7- y*e* 

32 la k ^1^ # 


(1982) 






Peski (1982) 


1$ ?<J IE £ 








M ¥? 


Arnold (1983) 


mmmm 






Brink et al . ( 1988) 


3 m. m m a a 
5 m.mmmm 

*§* rfft y^c" 




¥^ 


Li n R Wu ( 1998) 





tf 
m 

it 
s, 

•3. 

!* 



v. 



^ftfKJiiSlll +ai'5Ct^(CNS)A-l «U& (210 *297 ) 



6835twf. doc/006 



A7 
B7 



^(i3)S:(i4) . n^^mr 26 mmm. • 3Ensffl±tBS« 
#i > s ^ m ta k ffo m • ^^m^mmm^mmmwnmm 

j&mm tfjmmmmmm • j. s h * 7!f ji s si m rt ira ^ 

IE 65 ° 

iMJt^(mathematical model )J^SII^i^$!i 65 ' 
it B W i¥ ^ ffl 35 51 fx *1 Ml ft #t ■ & Ifff ^ & ft SI 5£ 8P tB 4> 

m%«W»fifc(variables)#|IKiE^«E*IK«!iae?I*^ 

' @jft*Bimi&^5£4 5 ft#ifcl*SI£*«!I^Fatt&^ 
mnmiE • • £SS«^«!l;Si$iifFj£* > :£ — tf- ft HI 

Ih ?BS fi fll ^ fi9 flX « ^ » Jl W m IE $!1 69 ' $CS$!JH#69#ifc 
{if§^5il&M#69#* • I^TSf IS^WMSIltfa 

S^$Cttft^fi^itB§ (sampl ing s t rat eg i es ) 3fc ^ ?g ^ 

«o * «i ^ tsci^ ii «na e • 

Hut ' ^mmm&m&m^m^nm^mmmmmtf) 

s£ & {* ibhis m «& e # ' ju&aj«<isK«S£K& ' *&&i?fja» 
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fits • 

I? ft M t£ M mill > £A£ffi&j£H&8Egttffifii£ • 

fsiBt - ' s ts i*Jb « ^ s. ^ « 

31 Bf§fMJ? . e « m §a ^ i$ s pi rate « h ° 



+ E x X-(N+0)Y+M x 'x-R y y+r x , x 



(23) 
(24) 



=T nY +E r Y-(0-N)X+M y 'y+R y x+r y+r 

( b ) Jf$ & ± SO Wil ' l^ft/h¥^S$tHai 

^ti^^^a^(23)isi(24)4' w^i^fs ' tti^siE 

square ft ^ ffi m fi tfJ it Fi ( va r i ance ) "5J M tM ^ Pit $P ?1 



R- 



I 6 



it 

S3 

ft 

£) 

I * 

1 



K./£iiS H! 4»f8S '£« ^ (CNS)A-l «U& (210 * 297 *>£ ) 
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^^^^fi^BSfli^^i^® • lit rT IE 18: 3e - © ig i* 
H 2: flff fa 9! : 
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5£ 



1 IMIJ 



^ ^ tp: 



4 H 11*1 7i* IE i£ ft JS S & ^ ft H * • 
6 HI Jl » IE 8m » ffi M 4« IE # ft l& 



n 7 mm^^^mmmmmmm^^ta^ s @s&ft«£ 
n io mn^^^^mmmnmm^^^mmmm^i i i > • 

( i i i ) » 
( v i i ) ° 

m i6 h it ^ # m w n m « m m ^ ie & m wmm^ 

( v i i i ) ° 

m 17 H^Jjt/p^S^a^^lifJS^J^lE^KlS^HI^C ix) ° 
m 18 H^l»7^^S^!|l5#.Kli^J4'E^raK«lffllg(x) • 



# 



I 8 



;MMR*L/£i!S/H (CNS)Al (210 * 297 ) 
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11 
12 
13 
14 
15 * 35 



mmmmim 



i6 : mmmm 

21 > 22 * 31 : l£fi 

fiJl 



M £ SIM 1# 14 ' ^J$nj^flS#«(E)^Effi^ra ( interf i e 1 d ) 



l 9 



*M.ifcK&i>9ni + (CNS)A-i (210 * 297 ) 
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gut ' ie *§k ra m is ; 

(M) * mm (R)MRBM (E) » M#5!I — lE^craS^^^ 
(interfield overlay model)#nT : 

d x =T x +E x X-R x Y+r x {\5) 
d y— T Y +E Y Y - R Y X+ r x ( 1 6 ) 

mm » r x i^ R Y #5m*: 



<^ » » » 



S/T. 

ax 



0 = 



2 



Slit ' 
overlay model)$PT" : 

d x =T x +E x X- (N+0)Y+r x 

dy= Ty+EyY- ( d - N ) X+ F x 



(17) 
(18) 

m*p ' is m m 



WL ^kWi'&t (interfield 

(19) 
(20) 



US W ill 



3(0 #16 »^SllJl¥^(T)*fife^:(M)^L&SS!i|a9(R) 



f#tBTlS^i^S^^^(intrafield overlay model)$D 



20 



* 
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JL - &WflW ( ) 
T : 

d=T x +M s 'x-R s y+r x 
d y =Ty+M y ' y+R y x+r y 

M X '=AM=M*M X ° ^^JISI^ 



(21) 
(22) 



M.'Ji M x mfeWL 



mm 



# £0 # » IE £ 



d y+Y =T^ Y +E Y Y-(e-N)X+M;y+R y x+r y+Y 



(23) 
(24) 



^^m^m^si «=risMi£Mfji5£ ' rt as * & S3 s «j *4ns 



mm^m^^m m mm m& 



^£3 



2 I 



it 
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